Biphasic action of ethanol on single units of the dorsal hippocampus and the relationship to the cortical EEG.
The effects of four doses of ethanol (100, 200, 400, 800 mg/kg) administered IV, on the spontaneous firing rate of single units in the dorsal hippocampal regin of the rat were studied. At the lower doses, a mixture of excitatory and inhibitory effects occurring in that order was seen, reflecting a biphasic action of ethanol at the level of the single neuron. As the dose increased, the excitation disappeared and successively greater degrees of response inhibition prevailed. The pattern of the fronto-cortical EEG changed from predominantly low amplitude fast activity with a few episodes of high amplitude slow activity at low doses, to more sustained episodes of slow activity at high doses. The time-response curve showed that the peak of maximum inhibition seen at the highest dose occurred with a longer latency than the peak of maximum excitation seen at the lower doses. Finally, the changes in unit firing appeared to follow four general patterns and to be correlated with the mode of fronto-cortical EEG activity.